The Kondo divergences owing to interaction of current carriers with local moments in highly correlated electron systems are considered within the Hubbard and s-d exchange models with infinitely strong on-site interaction. The picture of density of states contaning a peak at the Fermi level is obtained. Various forms of the self-consistent approximation are used. Smearing of the peak owing to spin dynamics and finite temperatures is investigated.
= |iα iβ| where H sd takes the diagonal form [7] . The one-electron Fermi operators are expressed in terms of the X-operators as c † where |M are the empty states and |mα are the singly-occupied states with the total on-site spin S + α/2 and its projection m, σ = ±. The Hamiltonian of the s-d exchange interaction yields a constant energy shift only and can be omitted, so that we obtain
where t k is the band energy, H d is the Heisenberg Hamiltonian of the localized-spin system. For n > 1 we have to pass to the "hole" representation by introducing new localized spins S = S ± 1/2, and the Hamiltonian takes the same form (1) with the replacement t k → −t k (2 S + 1)/(2S + 1). For S = 1/2, I → −∞ the Hamiltonian (1) coincides with that of the Hubbard model in the case of the infinite on-site repulsion U → ∞ with the replacement t k → t k /2 and the almost half-filled band, so that n → δ with δ the hole concentration. Thus we do not need to discuss the Hubbard model separately (physically, both models describe the local-moment situation). Performing decoupling of the sequence of equations of motion to first order in the nearestneighbor number 1/z with the use of the commutation relations for the operators g iσα (cf. Refs. [3, 4] ) we obtain in a ferromagnetic (FM) state
where
with S z being the total on-site average magnetization (including the contribution of empty and singly-occupied states). The longitudinal fluctuations can be neglected in the saturated FM region [8] , but are important in the paramagnetic region ( S z = 0). The equation for the chemical potential reads
To smear the logarithmic DOS singularity at the Fermi level, one has to take into account spin dynamics which is determined by the Hamiltonian H d (cf. [9] ). In the far paramagnetic region we can use the simplest spin-diffusion approximation (in fact, the results depend weakly on the concrete form of spin dynamics) with the (normalized) spectral function
where D is the spin diffusion constant. Then we have to put in (2)
To simplify numerical calculations, we average the spectral function (5) in q,
which is sufficient to obtain qualitatively correct results. Then a(E) and b(E) do not depend on k.
We have taken below D = 0.7c|t|. In the far paramagnetic region we have
Then we obtain for S = 1/2
The results of numerical calculation of the single-particle density of states
are shown in Fig. 1 . One can see that pronounced density of states peaks occur at the Fermi level. The peaks are smeared by both including spin dynamics and finite temperatures. As well as for small-I Kondo problem, the "Kondo effect" is connected with the Fermi functions (which were not treated in Ref. [3] ) and is a quantum effect that is small in 1/S. Unlike the FM case where the singularity has one-sided form and non-quasiparticle (incoherent) contributions to the density of state plays main role [8] , the logarithmic contribution is symmetric with respect to the Fermi level. Note that after formal expansion in 1/z the contributions to the Green's function with the Fermi functions are canceled in the paramagnetic phase to first order [10] .
As discussed in Ref. [3] , the approximation (3), (4) leads to some formal difficulties connected with violation of analytical properties, in particular, of the condition
However, this violation is numerically not too large ( Table 1 ). The analytical properties are also different for positive and negative I. For I > 0 the pole lies in the upper half-plane, and for I < 0 in the lower one, so that the normalization condition is violated for I < 0 (see Table 1 ). The approximation (2), (3), (4) has an unpleasant drawback: DOS has the "Van Hove" singularities at the energies, corresponding to the edges of the Hubbard-I band [3] . To remove this drawback, we renormalize self-consistently the bandwidths in the resolvents (i.e., in the denominators in (6), (7)) and in the Fermi functions by replacing
so that the corresponding band edges coincide with those for the total Green's function (2) . The corresponding numerical results are shown in Fig. 2 . Finally, we discuss also the "true" self-consistent approximation where the exact Green's functions are included into resolvents. Then we have to replace in the denominators of (6), (7)
and to make the corresponding renormalization of the distribution functions
where f (E) is the Fermi function. One can see that the DOS picture (Fig. 3) becomes somewhat smeared even in the absence of spin dynamics, but smearing is not so strong as in the FM case [8] .
In the self-consistent approximation, the analytic properties are violated for both I > 0 and I < 0 (Table 1) To conclude, we have analyzed formation of the "Kondo" peak in narrow-band systems at the Fermi level within a simple analytical approach. The numerical results demonstrate sharp energy dependence of the density of states near E F . As well as in the standard Kondo problem, one can expect strong temperature dependences of thermodynamic and transport properties (e.g., an enhancement of the effective electron mass). This problem needs further investigations. In particular, summation of higher-order perturbation corrections with the use of slave boson and fermion representations would be of interest.
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